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General methods
All reactions were setup in a glovebox (Vacuum Atmospheres or mBraun) under a nitrogen atmosphere unless otherwise specified. All solvents were purified by passage through solvent purification columns, 1 and further degassed with argon. Ruthenium complex S1 was obtained from Materia Inc.
CAAC salts 9a -25a were prepared according to the methods reported in the literature. 2 CAAC catalysts 9
-25 were prepared according to the literature procedures already established for previously reported catalysts 10, 2b 13, 2b 18, 2b and 25. 2c Methyl oleate was purchased from Nu-Chek-Prep, and subjected to further purification with activated neutral alumina. To activate, neutral alumina was heated to 200 °C for 24 h in a glassware drying oven, was then cooled to room temperature, and added to methyl oleate (1.5 wt%). The methyl oleate was then degassed, and stored over the activated neutral alumina for a minimum of one month before use. Ethylene gas was purchased and used as received from Matheson, and was either Ultra High Purity (99.95%) or Matheson Purity (99.995%). 1 H-NMR spectra were acquired at 500 MHz and 13 C-NMR spectra at 125 MHz as CDCl 3 solutions, on a Varian spectrometer equipped with an AutoX probe. ROESY-AD spectra were acquired at 600 MHz, using standard pulse sequences available in VNMR-J. Gas Chromatographic analyses were conducted using an Agilent 6850 GC equipped with a CTC-PAL autosampler. High-resolution mass spectrometry (HRMS) data was obtained on a JEOL MSRoute mass spectrometer. Elemental analysis was performed by Midwest Microlab, LLC.
General procedure 1: Synthesis of catalysts 9-25
In a glovebox, a vial was charged with dichloro(oisopropoxyphenylmethylene)(tricyclohexylphosphine)ruthenium(II) (S1) (1 equiv), CAAC salt 9a -25a (2.4 equiv), KHMDS (2.8 equiv), and THF (0.03 M). The vial was capped, brought out of the glovebox, and let to stir at room temperature. After 24 hours, the mixture was filtered over a pad of celite, eluted with CH 2 Cl 2 , and concentrated. The residue was then washed with hexanes, to provide the pure catalyst (9-25) as a dark green solid. If desired, the catalyst can be further purified by column chromatography (SiO 2 , using 10% EtOAc in hexanes to 25% EtOAc in hexanes). 3 This is only a necessary purification step for the lower yielding catalysts 9 and 10. Residual S1 elutes first as a reddish-brown band, followed by the desired catalyst as a bright green band.  286.4, 266.5, 152.4, 144.3, 144.1, 139.5, 138.1, 130.9, 129.7, 128.9, 127.2, 123.8, 122.1, 113.2, 78.7, 75.1, 56.3, 52.2, 30.0, 29.5, 29.4, 28.3, 25.0, 22.3, 22.1, 20.8, 14.7; HRMS (FAB+) 152.6, 148.9, 143.8, 138.4, 138.3, 130.9, 129.7, 129.1, 125.8, 123.8, 122.1, 113.3, 78.4, 75.1, 56.3, 52.1, 29.8, 29.7, 29.6, 28.7, 28.5, 26.3, 24 297.5, 266.1, 152.6, 148.4, 144.3, 138.8, 138.1, 131.0, 130.1, 130.1, 128.2, 123.9, 122.0, 113.4, 79.1, 75.2, 55.5, 52.7, 38.6, 33.8, 32.2, 32.2, 30.9, 28.6, 23.0, 22.5, 22.2 (2C)  301.7, 265.8, 152.7, 148.1, 144.2, 139.7, 131.7, 131.1, 129.4, 127.1, 127.0, 123.8, 122.2, 113.3, 75.3, 74.8, 65.6, 45.0, 33.3, 32.0, 28.6, 28.5, 27.4, 25.1, 23.3, 22.4, 22.4 303.3, 267.3, 152.6, 148.5, 144.2, 138.9, 138.1, 131.4, 129.8, 129.1, 125.8, 124.6, 122.1, 113.5, 77.5, 74.7, 66.1, 45.5, 29.9, 28.6, 28.5, 28.1, 27.8, 26.5, 24.3, 22.8, 22.3, 21.7, 13 .3, 267.5, 153.0, 148.6, 148.4, 143.1, 136.7, 130.8, 129.5, 125.9, 125.8, 123.9, 122.0, 113.4, 77.8, 75.0, 60.7, 49.7, 44.3, 31.4, 28.8, 28.6, 28.3, 27.2, 26.4, 25.2, 24.5, 24.4, 22.5, 22.2, 19.9, 14.9; HRMS (FAB+) 264.8, 153.0, 148.6, 148.4, 143.1, 142.8, 136.9, 131.0, 129.6, 129.4 (2C) , 129.2 (2C), 127.5, 126.1, 125.8, 124.1, 121.8, 113.5, 77.6, 74.7, 63.3, 48.3, 29.0, 28.7, 28.3, 27.8, 27.4, 26.4, 24.6, 24.4, 22.7, 22.3; HRMS (FAB+) 668.2027, [C 35 H 46 RuONCl 2 ] + requires 668.2000.
S7
Determination of Initiation Rates
All reactions were set up as described in the literature. 5 In brief, conditions were catalyst (0.003 mmol) and n-butylvinylether (0.09 mmol) in C 6 D 6 (0.6 mL), at the given temperature. 
Ring Closing Metathesis Studies
All reactions were setup as in the standardized study, as described in the literature (except 2 mol% catalyst loading was utilized instead of 1 mol% for reactions run at 3 ppm, a Fisher-Porter bottle equipped with a stir bar was charged with methyl oleate (15 g, 0.0506 mole) and neat dodecane (0.3 -0.5 g) as an internal standard in a glovebox. A solution of olefin metathesis catalyst in toluene (0.076 mL, 0.002 M) was then added, The head of the Fisher-Porter bottle was connected via a T-adapter to a pressure gauge and a dip-tube fashioned from 0.17 mm hplc tubing was connectedm to a manual hplc valve. The system was sealed and taken out of the glove box to an ethylene line. The vessel was then purged three times with ethylene, pressurized to 150 psi, and placed in an oil bath at 40 °C. The reaction was monitored by withdrawing samples into 20 mL vials at sequential reaction times via the dip-tube. Immediately after collecting a sample (ca. 0.05 mL), it was diluted with hexanes (ca.20 mL), then kept in an ice bath until analysis by GC. The samples were analyzed sequentially by GC using an Agilent 6850 system equipped with an HP-1 column (30 m x 0.32 mm) using an oven gradient (60 °C, 2 min; 60 -250 °C, 21 min) and a flame ionization detector. Response factors were determined for MO (1) For each timepoint obtained from an ethenolysis reaction, the GC areas of each component of the reaction mixture were converted to the percentages of each component using the response factors above. The turnover numbers for the production of terminal olefins (3 + 4) were calculated as follows: 
